Purpose: To determine the prevalence of, and the risk and protective factors associated with, tobacco product use among adolescents in Guam, a US-Affiliated Pacific Island (USAPI) territory. To examine disparities in risk and protective factors across indigenous and nonindigenous groups.
Purpose
People living in the US-Affiliated Pacific Islands (USAPI) face significant public health challenges, including higher burden of tobacco-related cancer and cardiovascular diseases.
1,2 Especially, morbidity and mortality due to lung and bronchus cancer, head and neck cancer, and heart diseases appear to be markedly higher in the USAPI than the United States as a whole. 3 Most tobacco users begin using tobacco in adolescence. 4 In the United States, nationally, the rates of prevalence for current cigarette smoking, smokeless tobacco use, and ecigarette use among middle school students are 1.8%, 1.8%, and 4.9%, respectively. 5 However, little is currently known about the tobacco product use behavior of USAPI adolescents. Data on the use of new tobacco products such as e-cigarettes are especially lacking. Betel nut (Areca catechu) chewing is also common in the USAPI 6 and has not been well studied among adolescents. Although how betel nut is used varies by culture, it is common practice to use betel nut in combination with tobacco in form of a quid.6 Current estimates regarding the prevalence of betel nut use in combination with tobacco among adolescents in USAPI are lacking. The International Agency for Research on Cancer regard betel nut as a group 1 carcinogen. 7 Clearly, preventing tobacco and betel nut use among USAPI adolescents is likely to help reduce the burden of chronic diseases in the region. The purpose of the current study is to (1) determine the prevalence of different types of tobacco product use among adolescents in Guam; (2) test the effects of modifiable intrapersonal, interpersonal, and environmental risk and protective factors on tobacco and betel nut use; and (3) to examine the ethnic differences in those risk and protective factors.
Methods

Design
Two cross-sectional, paper-and-pencil surveys were conducted in 2017 to 2018: the Global Youth Tobacco Survey (GYTS) and a supplemental survey. Ethical approval was obtained from the university institutional review boards.
Sample
The GYTS was administered in 2017 among 2449 (49% girls) adolescents from 5 high schools and 8 middle schools in Guam. A 2-stage cluster sample design was used to produce a representative sample of students in grades 6 to 12. The first-stage sampling frame consisted of all schools containing grades 6 to 12. The second sampling stage consisted of systematic equal probability sampling of classes from each participating school. All classes in the selected schools were included in the sampling frame. All students in the selected classes were eligible to participate in the survey. The overall response rate was 71% for GYTS. Data were collected in the classroom by research staff.
The supplemental survey was administered in 2017 to 2018 among N ¼ 670 middle school students. The survey contained 73 items. Four classrooms were randomly selected from each of the 8 public middle schools in Guam. Data were collected in the classroom by research staff. The overall response rate was 76%.
Measures
Global Youth Tobacco Survey. Demographic variables included age, gender, school grade, and weekly spending money. Lifetime and past 30-day cigarette smoking, e-cigarette use, and smokeless tobacco use were each assessed with a single item. The definition of smokeless tobacco also included "betel nut with tobacco" and "betel quid with tobacco." Supplemental study. Demographic variables included age, gender, household crowdedness (as a proxy for socioeconomic status), and ethnicity. Lifetime and past 30-day cigarette smoking and e-cigarette use were measured with the same items as in GYTS. Smokeless tobacco (eg, dip, Snus) and betel nut use were separately assessed.
Additionally, intrapersonal, interpersonal, and environmental variables that are known to be modifiable predictors of adolescent tobacco use were assessed. In the intrapersonal domain, we assessed tobacco and betel nut use risk perceptions, 8 social competence, 9 and resistance self-efficacy. 10 Interpersonal influence was assessed in terms of family and peer use of tobacco and betel nut. 10 Environmental influence was measured in terms of parental permissiveness, ease of access to cigarettes and betel nut at home, ease of cigarette and betel nut purchase, and ease of access to cigarettes and betel nut through adults and friends. 10 
Data Analysis
Global Youth Tobacco Survey. Weighted and unweighted prevalence estimates for lifetime and past 30-day cigarette, e-cigarette, and smokeless tobacco use were computed separately for middle and high school students. Gender differences in prevalence estimates were tested using the Rao-Scott w 2 test (a ¼ .05; 2 tailed).
Supplemental survey. Because participants were nested within schools, multilevel (mixed effects) logistic regression analysis was conducted to test the associations between intrapersonal, interpersonal, and environmental variables and adolescent cigarette smoking and betel nut use. Next, we conducted post hoc tests of ethnic differences in risk/protective factors using analysis of covariance, with Tukey honest significant difference test for multiple comparisons. Table 1 shows the weighted and unweighted prevalence rates for lifetime and past 30-day cigarette, e-cigarette, and smokeless tobacco use, including gender differences in rates. In the supplemental sample, lifetime and past 30-day betel nut use rates were 13.6% and 6.9%, respectively. The past 30-day use betel nut use rates for Chamorro, other Pacific Islander (eg, Chuukese, Marshallese), and non-Pacific Islanders (eg, Filipino, Chinese, Korean) were 4.5%, 23.7%, and 0.6% (P < .0001), respectively. Table 2 shows the results of the regression analysis. Ethnic differences analysis showed that non-Pacific Islander (ie, nonindigenous) adolescents consistently scored lowest across risk factors and highest across protective factors.
Results
Discussion
The current data indicate that USAPI adolescents may be at drastically higher risk for tobacco product use compared with the national US adolescent population. For example, the past 30-day prevalence rates for cigarette and smokeless tobacco use among Guam middle school students were approximately 4 times higher than in a nationally representative sample of US middle school students and past 30-day e-cigarette use was 5 times higher. 5 We found that adolescents who possessed higher tobacco/ betel nut risk perceptions were less likely to use tobacco/betel nut. Similarly, adolescents who reported being socially more competent to navigate through social situations conducive to tobacco/betel nut use, without succumbing, were less likely to have used tobacco/betel nut. In addition, adolescents who were more confident that they could resist peer pressure to use tobacco/betel nut were less likely to have used tobacco/betel nut. In fact, resistance self-efficacy was found to have the strongest association with lower odds of tobacco/betel nut use among all intrapersonal protective factors considered. This is consistent with the finding that peer tobacco/betel nut use, an indicator of peer influence, appears to be a strong predictor of tobacco/betel nut use. On the mainland US, social influenceand life skills-based school-based adolescent substance use prevention programs are known to have reduced substance use initiation and escalation by helping adolescents improve social competence and resistant self-efficacy. 11 Similar health promotion programs may need to be developed for USAPI youths.
Surprisingly, higher prevalence of tobacco/betel nut use among family members was not associated with increased likelihood of tobacco/betel nut use. However, higher parental permissiveness was found to show strong effects on increased likelihood of tobacco/betel nut use. Future research can clarify whether permissiveness moderates the effects of family use prevalence on adolescent use of tobacco/betel nut use. Regardless, incorporating family-based strategies into a prevention program focused on adolescent skills training may be effective Smokeless tobacco was defined for the participant as "chewing tobacco such as tobacco leaf, tobacco leaf and life; betel nut or betel quid with tobacco; Snus, snuff, dip, Orbs, and so on." for the current population. The current findings also have implications for antitobacco and betel nut policy development and enforcement in the USAPI. A qualitative study 12 indicated that betel nuts are easy to access for adolescents in Guam and the neighboring islands. For example, Guam adolescents reported picking betel nuts from the tree or obtaining them from relatives without much difficulty. Although selling tobacco to minors is prohibited in Guam and some other Micronesian islands, 12 how well the law is enforced is not clear. It is likely that media-based interventions aiming to change protobacco/betel nut social norms may make accessing tobacco/ betel nut more difficult for youth.
Based on the current findings, it seems that direct social influence may exert strong effects on cigarette smoking and betel nut use. In addition, given that betel nuts are culturally widely acceptable in the USAPI, environmental factors such as ease of accessibility also appear to be influential in regard to cigarette and betel nut use behavior. Thus, the current findings suggest that a prevention program for Guam youth may need to consider focusing on changing social norms. In addition, it appears that training adolescents on social competence and resistance self-efficacy and improving their knowledge about tobacco/betel nut risks may be crucial for any type of effective prevention program.
In summary, the results from the supplemental study indicate that intrapersonal, interpersonal, and environmental factors that have been successfully targeted in tobacco and other substance use prevention programs in the past with non-USAPI adolescents 13 may be effective for USAPI adolescents as well, for both betel nut and tobacco use. We also found that indigenous Pacific Islanders are at heightened risk of tobacco/betel nut use than nonindigenous groups. In the case of betel nut use, the disparity may be understandable in terms of the cultural roots of betel nut use in the Pacific. 4 Betel nuts have historically been an integral part of the Pacific Island culture, playing an important role in the customs. 6 There are certain limitations to the present study. The GYTS survey lacked information on participants' ethnicity. Because of budgetary constraints, we were not able to sample high school students in the supplemental study. Since our data are cross-sectional, no causal inferences may be made based on the present analysis.
What does this article add?
This study shows that tobacco product use rates are markedly high among USAPI adolescents compared with the national rates. The study also showed that several intrapersonal, interpersonal, and environmental risk/ protective factors known to be associated with substance use on the mainland US apply to the USAPI adolescents as well.
What are the implications for health promotion practice or research?
There is an urgent need for adolescent health promotion programs in Guam. Such programs may be best if delivered in schools in the form of a prevention curriculum. Moreover, the programs may benefit from involving parents. Training adolescents on skills to resist pro-tobacco or betel nut social influence and training parents to control family-level environmental risk factors may be particularly helpful. Clearly, more research on program development is needed.
